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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance responsiveness 
and precision of control when temperature control of 
fluid is performed by heating low-temperature liquid by a 
lamp heater. 

SOLUTION: The liquid to circulate in a liquid circulation 
and supply system 31 is cooled by a chiller 32 and 
heated by the lamp heater in a heat exchanger 33. 
Temperature of the liquid is controlled as set 
temperature by controlling lamp output by a lamp control 
part 41. Mixing ratio of between a flow rate control valve 
34 of a chiller passage 37 and a flow rate control valve 
36 of a bypass passage 35 is adjusted so that heater 
output comes within an output setting range suitable for 
control by a valve control part 43. Furthermore, 
correspondence relation between an opening degree and 
operation quantity (the number of pulses) of two valves 
34, 36 is determined so that the relation between the 
opening degree and the flow rate becomes the one 
formed by adding weighing that resolution of the opening 

degree becomes fine in a high temperature area and becomes rough in a low temperature area 
to linear relation and circulated flow rate obtained by summing up the flow rate of two flow rate 
control valves 34, 36 becomes always constant by the valve control part 43. 
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l-^RS©fii4A^JL/r. *-jtK5^9 3, 94K 
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g£igfpW*&£©;ttl£;W&«. «K0 7 Rtfl2 8 * 

ttj £t>5/Bi§tt. r#©p§£j|£j ii^®m©p§S 
<D. i Ett-efflS4><D-c«^< . r assist L±iES:Kifcfc 

[0040] es^3 ovzmmirzm^ mx--*** 

3 4.36 mo 2 o©&f1^-c.il,;*$!©i!g#tEi£ 3 ft 
C©2O©tgfp-0U*i!{©;ia«. ^{Cia9&C/ 
mi 0&#ff8U-Cl¥j$-r£«fc5tC t 2-o©S£S$IJffl^f3 20 
4. 3 6<D«S?:^t1-L/c^©ff^S*s-5ctC«fc 

nsi^Ki^snr^. c©«i3&fcffi*— s&c-rs 
mtt^mt si. 7> 7ffl®B<D p i d mwL&zzto *) . 

■5) „ ffe*. iSfi^SOtCjlfflt-S^Ktt. ms-^ 
1 0 1 tCtt. SPimcWUT. i o©ss 

S$flffll^6 2m<o 1 o©^y^u^tfc*!iea55n-cc> 

30 

[0041] &§&ifc£SB9 i «. lS5©a£. i£f*©fi£ 
rtccAnsfcaooggs^^L. *©&§K*sifP-!.>i>* 

i^Jca59 2tC^S. ±mLtcffiBt- XtoXBtf— ? 
JH 0 1 ^^o^^^tt^iKJR-r^^^PSS©^-)^ 

*ifcrrs&stt, a^JW^tsfts. ik. ©sis 

3 0 KjgffiT » 1 o©g§g£ 2 o(Di£Sil3g5# 
3 4. SBCMItf^'CJUXtttcSGArsPBK-^l'Xft-f- 40 

-^u i o i *ah,>. usatss oK.&m-rz>m-sit& 1 

<5S^3o-cfeiifia«5o-c4>. PBS^aJ9 n* 
ibj cpga&jer *=f y &/bc» s c 

[0042] MI*ft£99 1 ». a^BBSf—^ 1 0 

2. a/nhkt— o 3Rvmwm&7—7)n o 

KtDCrcnf.CPiSf— ^JH 0 2 — 1 0 44ffil,>» 

»t. M**»oe-ra. &©si i&^hi 2%#jrau so 
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,^ai-r-5fc*©g^:^a*«. sfc. «^hw«f t -^* 
1 0 3tc«ijg»%mun^t- sfcis&ojg/MiKai. sans 
jastcjs crass nrc»s. ^f*©^ss«ti9^s 
st^#<SBn-cus^(c. p§a:^giJ9i«. m 

*3Um'm&7—7* 10 2XB1 0 3*#RgLTS 
*Xtt&/J^K£iStS L-C . »fP>JUX»jfcj£gp 92(c 
^■5. CftttJrO. ^>-7fc-*-*>*^-©fl&2>** 

AiSKfOT . m < Kiss^agttgjji-r s c t tm®. 

<tfc*. ffifitS3 0 £HHS®5 0-C»«U©Ha^- 
10 2-1 04©*-. h«flil>&. S.'SWtCttS^lia 

m&h ( 1 00%) . (0%) r*>& 

**. <5ifi® 3 0 «©*^aw*N»*?-- ^102, 

1 0 3 -Ctt. f7-32 AJHfSB#{Cjl^m^(C% ^/c 9 

gaSSO'<gSI^©S/MI«fC»J|iS^ttl^-Ct^ 
[0 04 3] tWWMET— ^ 1 0 4 CCtt. 9i«ESg*i 
tasSagKifit, » i # »c 7 > •T'm^ 7 > 7"ffi^jta;5£KH 
rtTiiaiiS L-C3iaESK?ri9:SSgfC^3 ^^©KS:® 

gaS9McSB9 1«. ftttOHlt>ft}#»tt. 31ftSS*5iS;5e 

4^6tS^jaSK:jSDft:S»Pia*j§!RL/T. Cti^rH 
f^;l/^»3e6S9 2^A4. CtiKJ;*). 

^« ^ 7 -aK©ffifi$uiai# 3 4 ©p§a. mum so© 
ti^«^aj*©fi£ssi)ffli^6 2©paa*}i-r. 
[ o o 4 5 ] 0 7 tcfct, >-c . iiiio (;ta£SfWffli#a* 

i>-o$mm^w^-mm^\afnLx^^ c©# 
^fe^^^-sas^tc^b-r. asiii2^r 
j:^^rt^©p§a-^^»^-^i/=£3Sffl-r^i. m 
g.-rm&mzmL 1 1 1 tc^-r «t ^ &«j^tttcft 

S. *Hifi^<!S-C«. CCBBl 1 l©i^?c^©Pi 

1 3©«t^^aiee«j^g8a-te*^tt=&«c^„ c©ft 

igl 1 3-C^®SW^Pia-SSfiq$14(i. iStS 1 1 1 

©la^ttKittabT. p§a«c*t-r*iisa©^b^/iN 
isasM^'cti/h? < Ammmmx-ittz < ^sj: sec. 
ssaia®©fcjo©gBa©^«B*i'h8sa^-c 

ratttttf&sircos. c©«t^>iiia©a*#w* 

JP^.fcffi«fi<J^P§a-iiSS^141 13%»-5.fc«. fli^ 

1 1 4©«fc^«:rts©pgs--'^^^-7'Ji'*ffl.«-r 

[ 0 0 4 6 ] 08 «. -B£LfcPga©S.Z>ttW©JlS£ 
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[00471 @8CC&t,>-C, i812 1-124(t 

T, Tl>T2>T3>T4t*J 0 S^&£#ig< ft 
*«<h\ ^fcfel&tgl 2 1-1 2 4<Dte£f#,mfc:ft*, o 

^sa«5 0(DJ©^ii^ai7KiffiM-c*^„ ) «:#-r£^> 

:/Hi#<D^{b*#Ai* < ft * c ± ififtfrZ. 
[0 04 8] ©HI 2 0«, ^>^m*Ol@g5(C®U/c 10 

2 OrttcT^/cJ?>CD?fefi<DpI^®H<Di?I«, S: 

ash i 3^?Mm<omfrmi%i>^mm&)ftm&— 

m 1 2 Ort«:-r4fc«><OHftcoBl*ttH©iBtt. ISB 1 

3 1-1 3 4*c5VrJ:5K:. i*coHSEfflKrt>«H— S 

A#3Tteff-r*c£#r#* e coc t\t. femzrn 

i@#iftAK:ft* C £ tttt < . BffinJ*«*Mttft*:# s 

[0049] 09srai o«, im&3 oicmmzti 

*2OC0fiSS3HJSJ#3 4, 3 6<D^X»*0B*K:&5£ 30 

[0 0 5 0] H9(c*jl»T. ftiSl4 1«, f7-iS 

Cfttt, 07RM8«1 1 3r^U/cJ;5ft3& 
Wft«Fte~C** 0 AI14 2it /*-f ^*XiiK08fcK$U 

COJiJ'iXMS&DffiaMWtZ 6 *^HK» 
<DVim$m# 3 4 ©SESi £^ft Ufc£#©«§8l8S&S 1 

4 o &m&icm t> h rmc-jziam s n * j: 5 k«« 

LtcbOT&Z. C©J:5ft2o©WflMft«*tel 4 40 
1, 1 4 2&&&fcti>CCi;): k a 1 0CC2o<Dffi*&l 5 
K 15 2^Tcfc^ftrt^CDg|ffi-^X^-^l/ 

[ 0 0 5 1 ] cooj: 5 ft^ttr, 1 4 0 

fttt«3 l^©ffi»tt-jrc**C!>T\ EHftDXfktc 

r$* 0 MK£l>9 — o©RKCC#U ^^-fflij 

4/*^*«©2o©ijftMW^ 50 
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[oo5 2]0i na, eaS3 o^affl^n*^:, 

*/h2St^8ieiBfi^-^©rtS**L* 012tt, iS 
S®5 0tc®ffl;*ft*S*, »MWBMIttf-^ 

[005 31 01 2<£>i§i&«5 OfflOr-^-fe » F"C 

§Ag§gi 7 i aftcc^n (100%) . *<hm* 
j}> mi i©fis«3 om<o^-^f)^v i^s 

«r©*^-3 2C0ia^^*K±f 4/c*CC, ftfiigg 
-C«S^igl 6 1 l«ltt*±*«5K^±l|3&>6 
S<ft&J:9K:iWRSftS. Sfc. ft»Wtrc>*^-3 
2<Dift/hft^*ES±-rS/c«>«:. CjUrttiMKl 
6 2 tm&tFFWZ K £*H»» 6 <fc 0 A# < ft * «fc 5 

[ 0 0 5 4 ] 0 1 3 tt. ±9dMtm<DT~C<DJW-7&m$& 
9 0©«jflr7P-**Vr. HUB, COMfflttflHDW 
«K:*SIW«WPj*S%-r. 

[005 51 013 cc^r J: ^ cc. asigiso^^^ 

i) . *r, **w>3»ft»ttTPiR3ejaflCTSi*w 

jzcomEffgT i ±ztm?*> (S2)„ cct, si^ih 
t i itt fftarrsia 1 5(Da?>f a^^- htcw^rj: 

P £ig5£SST S i©«fife3&«3e*BT 1 BfltttTfcfc 

P4BBEjMETS«:Hje3**ci3W"C*i. ±^tbK 
CDjglfL 3H«aWTP*«aSOEaitTSJ:0<>fi<T, * 

-RCA* (S3). 3WfiEiai*TP3WBBe««TSJ:0 
4>i^< t, «(D«il(Dtt»f tf«4&e«T 1 «±0«^CC 
tt. filJfta*- KCCA4 <S4> . SSfilTP 
iSSSST S <t<DfflS<£*^e#8iS(iT 1 *«§cDii 
^CCtt, 8^*- RCA* ( S 5 ) o 
[0 0 5 6 1 ttdR j e-~FCcAS&» I^igr-^^ 
T BM A X3&>63H*EiHfiT P CC*H£0/c«*BB*T B M 
AX[TP]^fflU, CCOSAiaSTBMAX[TP] 

*@^©iiSVi'r* (S6) . yccc, HK-'W^H 
f-^Jl/TBLK TBL2*6. g©OggavtC*tlS 
ti^^fiTBL 1 [V] , TBL2 [V] 4rBEtH 

cn?>©^USTBLl [V], TBL2 [V] 
4»l«l^»t4B»^^^»P 1 , P2<hL, 
C<DBB^XfcP L P2 4«^T* J: 5 
^**»«L/T*-* F^-f^KHtft-rft (S7) (C 



(9) 

IS 

•CftJfc*20©|g^^^»P 1. P2m#>&&. 
j!Sia«85 0©*S£B 1 -2©ifc£g§®#£iWai3-*l«^<.> 

<dx\ a&iasva>6 i-^b&^mu *&*#«>*) . 

Htf. 3gffiSSTP<!:S:®aSTS<!:£BK§L-. 
3gffi§ST P#ig5£i&ST S (C*t UiS5©ST 1 *p©ifi 
StCfc-pfca^WftL- <S8> . S/cigSSSTSiO 

efcTFOlbfPfclSOilb. Sj&gT 1 *S§tCifi-5 

[005 7] FKAnfcSJ^J. S^KS-r- 

-^;l/TBMI N*>6^?5EfiSTP«:*HtvL//cS/Mlfi 
TBM1N[TP]4S*WI/, COftWflKTBMIN 
[TP]£g«©l§SV£-r* (S9) . H£-'< 
;W®f-^HBLl, TBL2#>6. a&©BBSV 
K»J&f 4^^»TBL 1 [V] . TBL2 [V] * 
gsHJU Ch^O^XfTBLl [V] . TBL2 

[ V ] %«E«MflP#K*t*4S«©-'"t*XKP 1> P2 
tL, c©B«^l/^tStP 1 . P2*jii&-rSJ:5«cig 20 
(Vt^»*«Sl/"C*-*F5-f^K:a*T* (S 1 

o) (c©wb. 2o©sKa«iffli^%®i8PT4fia«3 

0©iS£"C;fc£7fc«>2-0©S&>''Ol/XifcP 1 . P2&Jfc 
«t>£#. iSffi«5S 5 0 (Dm^it 1 r7<DMUW0#«Mflir 

*ib<,>c>©-c. sfiiresv^e. i o©B«u<t;u*»*# 

**) . *K. Htf. 9lfcilflrrP£We»rrSi* 

w» u sissst p hhbbsm&t s tc*f 1/S3@mt i 
jmox&zicmLtcfrzmmv (sin. s/cgses 

ST S «fc 9 K£«T 1 fiLhCC*wn«tf . F 
%«»l/T^f-9^"S0«TO«iflPtli0i8ly. 8£M 30 
Tl*iii§&cifi-3<,>/cfc6tf. F'MWrl/T*^ 
?7S 1 2ElT©ttf¥fCiitf. 
[0058] US*- FtcAS 4 . *«JK. S^PISt- 
-^TBSTD*»6. S!^SaTStC*fIc;L/c«J»P§ 
STBSTD [TS] €KtttU C©tHi£PaST B S T 
D [TS] *B*©H«V (S12).^ 

^fflft K (S 1 3) „ •£© 

ft*. JlSE©7>7 P W^U*S7>7-fcB^ie5£ffiB©TSS 
tfUL*»r**&6«. ±fB§S^SV«r lgtRW4> 40 
L.r^^T'm^UWti^ffijtS-a- (S 1 4. 15). 
3S£©5> > ^W^J U *l 7 > ^m^J^ffiH©±KfflU H 

r^>^W*U©«^*fijt3# (S 18. 17). * 

fc. ^©^^^m^uAivv^Hi^taseHrtJc^s 
tt&tf. s*H*v**ELfti> (sis), fir, 

PBS-z^U^SSit— ^bTBL 1 , TBL2*>^, •?■© 

atgg3Svtc#j£-rsAji>*&TBL 1 [v]. tbl 

2 [V] £RtHU cn^OAjWSTBL 1 [V] . 
TBL 2 [V] £&HMim*'<Cftrt~&S*<E>'-M'*fkP 50 
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1. P2iU C©BS^^»P1. P2 4SISTS 

5 (SI 9) (e©ffltt. 2-?©SgS$)J®)^ : 5:flI®-r4 
<gfi«83 0©^r-S>-5/cJ?>2-o©SS''^l'^SS(P 1 . 
P 2 £3fc«t>-5#. Sfflti5 0©«teB 1 -^©fifeS^i5# 

*«iawntfc>t>©-c. nwaKv*^ 1 o©s«;-ou 

^7--y^"S 1 3~S 1 9©Sbf^?r^>9iI-r (-?S9. r> 

*. ?>?uttKfflraAKAft3J:9<cs8niKv« 

5£&c«o) . 

[ 0 0 5 9 ] m 1 5 B. ±j£©#Jffl8&fE*tTo/c»&© 

i£#ss. 7>^aj**j«t^aE««itsp#iiS «b««3 

0©*&^B. *5>-iIS5©i>£SfiHJStff3 4©g§S. i^® 

tS5 o©j©£»^*©8asMai#6 2©g§a-c* 
[0060] s^©J; 9*c. agpg(^ii:f*©iEra®T 

B. iEf*©3i£iIST P#s8©aST S J: 9 AHHttffio 

«ESSTP«:*tlEO/c^/MiSlcH2 ^ C©£ 
ft. ^^^JWHWBB. 3U5EiaSTP:&*§ft3£fiSTSK:& 
-5«fc5tC7 F^-»*WW«rtf-ari»*©r, 

S. CtitC«fc«3. 5!£SSTPB:lijI{C±#-f S. m< 
Blffl©t?B. 3Bfi8aSTP#R5EfiSTS©g©BT 1 
feiF«3©«SHfCA0, cnKO^IoL-T^'^^JaiaJB^ 

*- fkao . hkv*rj@uet s icztfcLtd&mm 

5 > T-$IJ®1SS« ji-^^ tC 57 > y tH^J U %®T 3 *T 9 > 
T'Hi^iS^eHUH'-HLrttcAti. ^b-C7>7'ai* 
U4StiHI5L-C. 3gaaSTP4Sffiffla:TSk:Slffi3 

[0 0 6 1 ] ^<EBI<3l-r« < W^MfS-TSifi^-y^ 

st sj: o -xmcm < **fc». /^^mwn£Umi 

*-FKA«), gaSV^feaSTPtc*ft&L/cSAP§ 

TPtfiS^aSTSCC&S.iMcrM - F^^^MflP* 

jfit>/^^j) 6C$iJffl)3n'5. enccit). ^ttiSSTP 
Bfta(CMTT&. ^<IKK©T?B > 3g«ESiSTP«SK 
SfiST S<DB£«T 1 ttrtOlIKAO . CtlK^lC 

ur^^^wspaaiSEje*- fkao . pasv*s^a 

H«jU*±*3-tt-C9>^a*R3eBHUH~HLrt«: 

An. -eLrv>-7'ui^u=&S![pfipL/-c. siSiaSTP 

IrSSSST S (CSS3««. 

[0 06 2] COi^tClt, IoStt*l^<flofflS© 
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S5c*-K (EH®. ©> KAofcfi&tc^^aj;*!** 

ms>tpic5 ^^Mjjwtjmmv h~h Lrttc a-? tctc 

SI 4, 15. 16. 1 7 ) Utrbfiftiteo/c**. 7> 
TB**^ >^"ta*^S©fflU H~H Lrttt: A£©tt^ 

~H LP«J«: Aft-5 «fc 5 ^«cSbf¥*^T*>ns. 
[ 0 0 6 3 ] @ 1 6 (i. 013 tC7nl//c$fli8l7 o— 10 

WMfflWft 3 4 ©PIS. iSS® 5 0 ©ti^SiteiP;*:©^ 

[ o o 6 4 ] 0 1 6 &ctiV3"Jc 5tc, -'^^^jffliasw, a 
epa^iS^EracDTSijra^*- KKA^-rgg^v*^ 20 

ftfigTP(c#i£.l,fc&/J^Ktc-te? h-TS. ^tclSJt 
*-F«:A-S4. *TKM®©W!r^-C«. 7>:/ffl;ftU 

*^ > ^m^iSJE® ffl©±fBfii U H * ±@ -5 T C> £ fc 

(01 3V>X^-j7S 1 7^PB@:V£il&{>3-t*/£:<,>4C 

a 7 > f at> u # 7 > 7 , m*a^ffifflp f g«: a fc©r . 

gi£©B3KV (S/M3S) CcftftU -e©&. EKOT? 

7>^m*u*s7> 7 , m^S3£©ffl©Tis«i ul^ti 

ta*u*^>7-u}^a®i5HrttcA?>i. m&om&v 

[oo65] *©&. izraorisssaT S#*tt y 7 

fc A^ -cpggv ^SeSlST P tc>r=Hc; L/c^AreSfc -fe 

&{C, gS*-FfcA*4. 
(ti^3 u # 7 >^a^S:SfflSH©TPfifii U L £T@ -> r t> 
•5©t\ ^®STPtc»Jt.(/fcgAi§S*«^^-S 
(01 3<DXr-j7S 1 5T:&imv>S:WlQ21*tc^£C 40 
6tc&. *AHSlU±K:{i-c^^^ (fiU SAP8S« 

^&s&TP©iirnc#-?T±s-r£> ) . m<wsci> 

7ffl?>IS5£«BB©±l®fifUH*±II|£©-C. KSV*© 

T-w^ssasHrttcAsc-c. ^©regvfcifurr 
[0066] commm&z&m uJn>8Hjs)-c«, 0 1 
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-CSS***. S£*8rrt5«fcf)«Stirc}aS*fl®6fi**^6ti 
■5. 8i^©fiW&#©Jgfc*#^iI£Ktt. B5£ 
©gf£01g£ftffl-f & 4 > ^ > 4* £S§ C I, ft: 9 g£B$ 

ra* s ^* > o-r^-5.«ci*©ras*is>-5fcto. c©s^«c± 

[006 7] £Lh. *^©-HtS^*lft^L//c*l. 
±|g©5lig^!igtt*< *-C*^^©Stte8©fc*©^n-C 
*^*±iBHSS^^«:©*Kg^-r€>ffig-r«^ 
t>. St-^r. ii^iii^eiJUW-©^'* torn 

[013 ^ • x + 

[02] *^BH©sa*i«ai^g©iii6^.@r*ifiaats 

3 0<D±#ffifS.*7f;-r-7a v ?0. 
[03] ffiS«3O©&£&g3 3©8?»fii0 (A) 4 
tfWrfiB (B) . 

[04] ^m<Dmm.^m^s<ommmm-c $> s i^sis 

5 0 <D&mto&*nC?-7V v *0. 
[05] li?fit85O©JS!i£8lS5 2©1t»TH0 (A) 4 
*BBrB50 (B> . 

[06 ] ffiSf»3 0©/^l/^$IJiSPSP4 3RWiSia&5 0 
©/>';l/^*flfflIg|J7 3 4 UTfl§C>fcft£. *%K©gra{C 

[07] eas->'^u^i5[^-^ji/©^a4rt??5:in-ri» 
W0. 

[0 8] &f£-^)vxmr-~7)ucmw$tix^z>mfr 

[09] teS^3 0ffl©2o©SSSftUffl)#*laI^K$IJiS> 

0. 

[010] <gja«3 omvz^vmmmw&zm&fKffl 
0. 

[011] ffiia«S3 0ffl©gA. ^RCXS/JnPBSt"- 

^©rts^rsi^s. 

[012] H5fi«i5 Offl©^. t§JgRU t S/Mia7 ; — 
^';i'©F*jS ; &^ - rift^0. 

[013] 06CC^L^^l'^f(lffllSP9 O©*)!®!*^* 
[0 1 4 ] 0 1 3lC^lstcmp<DW&<<.&2>%mmi\*: 

[01 5] 01 3<Dyu-iciS£~,rWiWfflW*'if~3tcm 

[0i6]0i 3©7p-tcs£or «au. stwres-?- 
s. 7>^m**iJ:^sEs$ij®^pas©^k©«^*t^ 
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